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Lip-Movement Features Extraction and Recognition Based on Chroma Analyss

YAO Hongrxun' L U Yarjuan' ,GAO Wen' 2
(1. Dept. Computer Science and Engineering, Harbin Institute o Technology , Harbin, Heilongiiang 150001, China;
2. Ingtitute d Computing Techndlogy , Chinese Academy d Scences, Beijing 100080, China)

Abdtract:  This pgoer presents an gpproach o lip-novement features extraction and recognition based on chroma andyss. By
the lip chromatic filter ,enhanced lip-nmovement images are obtained. The contours are described and festure parameters are extracted
usng dformable tenplates. Sequence images o lip-novement with the festures have been recognized by enploying the HMM nodd .
This method is quite robugt to illumination and gpeaker independent ,and it isfit for redidic surroundings under natura condtion. It
worksout the problem of high resol ution on object contours which deformable tenplate needs,and makes itsef nore practicable. All
lip-movement recognition experiments are based on visua irformetion done (without using acoudic irformation) ,the experimental set
is limted within snge Chinese vowels ,and the accuracy rate of recognition gets up to 95. 8 %.

Key words: lip-reading;lip-movement ;chroma ; deformabl e template ; HMM nodel

[ 3 , ,

:2001-02-08; :2001-09-16
: 863 (No. 863-306-QN99-4) ; 863 (No. 863-306-ZT03-01-2) ; (No. 69789301) ;



169

2
[4.,5]
2.1
(6 ’
, YOV
uv , ,
, a ,
Xo, , Z
Z= U + VI + X, (1
1800
. a 66, Xo -
27,
Z=0.407U +0.914V - 27 2
LUV
U= -0.147R- 0.289G+0.436B @
V= +0.615R- 0.515G- 0.100B
3 2,
Z=0.493R- 0.589G+0.026B - 27 (4
(4) ,
[0,255], )
(Z- Z)Z
= K , Z- =r
M 2 | Zo| 5)
u=1,
M Mo [0,1], 2 z
, r F
1
2.2
’

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

, (X0, Yo)
(X1, Y1) )

2
2.3
2.4
(5.9]
, 3 ,
. (X, Yo B wo, W,
h,he,he, hy, ag, o, . 10 3 .2
D,
, - ,
, ®.) ,
, (
) ,

http: //mww.cnki.net



170

2002
3 HMM
® y
, , , (Hidden Markov Moddl) ,
, HVM
: [10]
. ® HMM ,
, 4 (ergpdic modd) , (Ift-rignt nmodel
, without skip) , (Igt-right model with skip) .
’ (><0ch) ) Wo
0 , , 6 ) N
i) 1 1 t 6
h,he, hg, hy A ) ,
®
, a=0,j<i j>i+l
(5] 7
’ 1 w1 N
, R “ N”
5 w0 i#l
(a) ,(b) , Tl =1
® B B HVM
) s B
, HVM (DHVIM) (CHVIM)
(SCHVIM) HMM ,
_— . VQ ,
(e VQ , VQ DHVM
5 ) CHVIM
® y i) i) ]
adf s Qo ) ) HIM
® y
Wo
WWo, Wi, hy, e, hg, by, o, ar. ,
, K,
, , co ="K cv iz123t=12, T
Wo
' ' K W T
4 .4 °
Il YUpy Ymdy YICWyYav ll ’
12 ( G, &, ,G, ,Cp ACY =0
> | ey et AT =EP- EP =23, T
hs, , ' ' _ B
) AC G
., AGC G
?

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

http: //mww.cnki.net



2
A G HVM AL A,
® HVIM , Ak, K Viterbi
A :(A,Qmium,Zm,n) SCHVM HMM )\1,)\2, ,)\K, Viterbi
. . A={ai},
a=P{a.1=5| a=S}, T ={m}, P{OJA} = mex [6+(i)]
SCHVIM m 3: I=ag ma[P{O|Ai}], '
B(0) = 3 GuN (O kim, S @) 4 o Viterd
» Gm JHm ,Zm 4.
3j, Gm M m, Zm- BaumWech 4
: , CPE1000 JVC Tk
1 : 1070 MIMTRON MTV-3301CB ,
=05, i=j j=i+l,aw=1 24 : RS L
Gm=UYM, 1=<j=N,1=m=M; tiumr 11 300.
Ymp=0.25, 1=m=M,l<p=P, 10 a,o,e,i,u
P ; 5 250
Hm LBG . 22
2: [10] 22
3: (8 (11 3jj, Gm M m 2 ms
-1
Z Zat(l) auQ(OHl)BHl(J) 1<i <N
aj = l (8)
’ ZZP‘ (B () 1=j=N N M
K ) N M
Z ZVI(J m) 1<j<N 7
Gm= k T ™ 1<K=<M C) o 3
2.2 2Y (i m =%= :
Yi(j,m t j m — M=
—~— M1
— M3
(DB () GuN(OMn. ) Py
Yi(j,m =7 h(ot)
20 (DB ()
0=0,0, Or Ot
T 7 M N
K T N M
kzlt 2 Vt(J m) - G
Mm="«Ttn 1<m=<M (10
i N M
2,2 2 (j, m)
K TN 1 N=4,M=3
kZ'Zl Yi(j,m-(O-Hm:(O-Hm)' N 4M 3
2m K T N (11) '
k;{;j:zl\/t(j,m) alo|le|li]u
1<m=<M 1 N = a|50]0fo0ofo0ofoO
4 PO}, 4. M =3 o]0]4]0f0[6
A 50 el1]01]47] 2|0
InP<E| 92. 4% i ojlof8f4f0
ul 0] 2]0|0]48
2,




head to practicd geechreading sysems [A]. Seechreading by Hu-
mans and Machines [ C] ,Berlin: Soringer Verlag Press, 1996, Vol-
umel50 of NATO ASl Series F: Gonputer and Sygems Sciences 1996 :
331- 350.

172 2002
, 5 , [ 4] LuettinJ. Towards gpesker independent continuous gpeechreading [A].
2 Proc. of European Qorf. on $eech Gommunication and Techrology
[C] ,Rhodes (Greece) ,1997:1- 4.
[5] HenneckeM E,Pasad KV ,Sork D G,Udng ddformeble tenrplates to
' 95.2%)| 76.8% irfer visud gpeech dynamics [A]. 28th Aslomer Qorf.on Sgnd's, s
05.8%| 92.4% tems, and Gonmputers [ C], Pacific Qove: IEEE Gonmputer Society
Press,1994:578 - 582.
2 [6] Go W ,LiuMB.A hierarchicd gpproach to human face detection in
oonplex background [A]. The Frg Inter. Gorf. on Multimedia Inter-
, face [C] ,Beijing ,1996:289 - 292.
) ) [7] , , ..
, [3]. ,2000,23(2) :158 - 165.
, . [8] ' , ' .o
, [J]. ,2000,11(8) :1126 - 1132.
, , , [9] oianiz T, Torresani L , Corile B. 2D deformable nodd for visua
geech andyds [A]. Seechreading by Humans and Machines [ C].
’ Berlin: Soringer Verlag Press, 1996 ,volume 150 of NATO ASl Series,
Series F: nputer of Sygems Stiences, 1996 :391 - 398.
[10] Rabiner L R.A Tutorid on hidden Markov nodd's and sdlected gppli-
5 cations in geech recognition [A]. Poc. of the IEEE [ C]. 1989:77
2.
' . 1965
) ) 1987 7 1990 3
p—
[1] Sork D G,Wolff GJ Levine W P. Neurd network lipreading sysemfor f 2
improved speech recognition [A]. Proc. of Inter. Joint Corf.on Neura
Networks [ C] ,1992 ,2:289 - 295.
[ 2] Duchmowski P ,Meer U ,Wabd A. See me,hear me:integrating auto-
metic geech recognition and lip-reading [A]. Poc. o Inter. Gorf. on -1972
Soken Language ,IC3.F94 [ C] 1994 :547 - 550. -1994 1999
[ 3] Hennecke M E,Prasad KV ,Sork D G. Visonary peech:looking a '



